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1 

[ mm i ] my- hmmm% h y wx? < m i 
sfet) m^xmf&ztib&m^mim? <fr 
am) cfcv^x. *mftmmMim<7)m%*mmt 

i mxm 2 ] *m#mMz x <o mis. m f u -f y & fcti 

t * #a t -r & «fiwfl*»iEHaB 3 mmc^m^ 
s, 

[It** 5 ] *6fi{fc±¥S# (SOI) aHRfcHofc* 
^**«@S|t*3V^T, so i^o¥9#ffi#ttftft; 

rmm ] *mmmtf9ttt.*4* (sio T-$>a 

£ fc * 1*B k ^HFft*«OiEfflm 1 ~~ 6 :hj&» 
[fS^JSS ] j*fc*->r* (Sic) *>«Hltti£35rfl-ca 

SB. 

c«*«9] ^Nifttmjfifla^t*^* (bn) 4^{±^ 

K 2. 5. 6«Olvffta»lJBfc^Oi|S3WlEK«. 
111**1 0] ^JWWm^YBea-CAiikSWak 

[iiwc« 1 1 ] *mmm#-*7 < n b > *±irofc 
i o 8 ) i^ii^JH&itfr^iafjfi^-asjafLfcf-^ 

yl^hoy^A (SrT i Os-i ) T£>l>C:fc£# 

a k * & ttttiisoKHJB i - 6 v i a t te ' 

Sv^i^»*flf«Fiil*<o«BB*i~4«ifcli7~l l 

mwfhfr i ^tie«^#^B^ ztz® 

[0001] 
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2 

[0002] 

WRl^t>tlX^&. KfrXb. Bi4TiaOi 2s Pb 
(Zr.Ti ) Os (WZT) *k*<0A*UMb»li, 

10 S i c/)J: 3 ftHUfttt^&^NiffcJi^JSriEtt, Si£ 

«co s i s\comz x t> mm^im^mit s tix ^ 

ft. H8(i I EEE Trans. Electron 
DevicesED-21. p499(1974)fc 
WftSiiTV^iS i36RJbfc:5fi8W#B iiTisOuR 
fcflteU;* Iftlty-hfiWMWRh?^^^ (MI 
SFET ; Me t a 1 Insulator Semi 
conductor FieldEffect Tra 
n s i s t o r ) frffitvcflMtS:h*3ftm4Hett*? 
20 FRAM ; Ferroelectric Random 
Access Memory) tM. ItW, 
8 1ttp9Si¥#KS8u 82te&mmm. 83\m 
iMftB iiT iaOizJS. '8 4 fiN?--vy*/K 8 5Ji 

y-x. 86J±y-h. 87.iib'Myr*i, asm 

«:B i4Ti 3 Oi2li8 3{i:, P iS i^*M8 1 J 

coaaw#h9>-i'*x^idaEiMH t k ixmttmth 

30 ^OitiCS-jTlf^t^ 

[0003]-^. vzT<h^+jmmfom\-vv 

B 9 (2SIR«Mc«t$j|gHS^ffl v )^H9ief)c h 9 Wx 

y-hmffi. 9 2\mm,mmmmx\ mziti 5 
oumnmffM^muxh&. 93nv-xmm. 94 

(i K w-f 9 5 telM* L 9 6 u 

h^K, 9 7 ii_t«y- h «ssTj> s . mm# 

40 ISflfifcJMfffc-f $fc*>T»* . #»fifctt4 ( A u ) 

S-fflV^. Cl<7)b5y^'X^i±Tg|5y-hmfiS9lS-^ 

Lxsimmmz$>T<>?--fizttfxzi. * 
[ o o o 4 ] 4^, ms&tfi^ftiStt, aaMw>iftLt«>fc 

*e«tt««U:t S i s 0 I 

(Semi conductor — on— I nsu 1 at 

o r ) mtnmm¥>t>*ix^i. tm&&mk tx 
iit7T^ft ( a 1 2 o 3 ) ( s i o 2 ) mnm 

50 Sill.. 
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[0005] HI Ote, IEEE Jornal 

of Solid-StateCircuits. 
Vo 1 . 27 No. 1 1 p. 1 534 ( 1 992) 

*m&mm&*-?. atfewc i o iudram 

(Dynamic Random Access Me 
mory)t/TWiSRAM(Static Ra 
ndum Access Memory) > 10 2(iD 
RAM-te/k 1 0 3liay£.T3-?. 104<2O'>t 
3-yT*$>t. demote, ta£3fc<iDRAM. S RAM 

fc. 

1 1 1 JiS i 1 1 2(iS i ffiBKftlL 1 

1 312S i C, 1 1 4(iS i C*ifflHaRT*4. ft 

T. @^H^coSf$Sr#Ji:LT, *0±fcCVDffi» 

[0007] 

ia±<*> <t a terns § at v ^ cot , ^maaEJ: tsiii 

vvfc. 4fc, 9mf^AS8Lh«:^9WR»^j£L 

'j 7 ^ < 4 0 , m^mmitimmt 

mtfit>->t:. 4fc % PZT*WttW*fcSitt«6tta« 

cO%£te J: 1 )«RW4*P*»6H-3i-C*< *4 fc n 3 
HB*<a-»fc. Sfete, S i fcttllft*J:l:H6?£8o 
H#±#< (Si :»0. 5 4nm, PZT§$8$mtt: 
ttO. 4nm) , «**B£«)fc*>» BBMBGRKJ: 

'MSflttwwifcs i«»»j<ai»rcft-jfc. ®te, 

S i 3^^JHt«£v«8«WR£JttaW-4 i t fc 



[ 0 0 0 8 ] 4£ 



aat*ie»t & teji pztcdxo %m%mmmm<7)m 

fe te&7 &fg£ $ •£ 4 *)te3iii8«ttfg&j8 £ 

[ 0 0 0 9 ] § fete, $#c0^ftg«tefiyB£fL4 S 

f»BWrSO iKKto— ^Tfti^r-f^KS i t 

JftigUc&OTIi, Sil^coAi (VyrJ^cnmfc 

7C*) <Oj£f(, t7T'fttS i cO^fficOfg^ffccOll 



ffHHMg£ffiT£-£, Soffit =5r-?TV^ 

[00 10] £fete, t^cO^{fc^[I|S&tei£ffl?ft 
4iaWFf±. «liFBMIJ!«:5nmJjLt(i0J*StfMfPt 

Aim, y-hffii^Jlif*f3nmWT^jeP*^ST-*) 
4. *<0£i6, g^-ftJiWff§*>ffl^4nmtJLJit$> 

10 Vvfc. 

[0011] Sfete, ^*0^#*»«[IIKtJD^-C{i 
¥*Ittg«_tte DRAMtSRAM affittX?- £ffig L 

mYLx^fze>x\ &&t><t'\?>ttfci)mmx\ sfete 
mmt2>m?mzm%tfh oss*»o^f t & t v * 

fc. SRAMCft-5TflaM»i<0FRAMSrEia 
t4*&. JJEOiat. FRAM^d-Cyr < y^-fs 
£ t tei 0 JMIiaKtcffitt t T v >fcfc*> .t/'J^? 
14* < &<&4^fcteJ:9lM* i lil<&>K ±fc. D- 

20 [0012] zco^m. ±iscoj: o zmmtii: mm? 

h fcftfc* §*ufc COT, P Z T^co J: a =5r»ifc1*tt 

%%^\uzn%x'%h^mwmM^^h^m 

«0«r^SO 4fe*<0^f***f«A»feifir4 
i|^WHM*ftflW-4t>OT»4. $fet, 

mmMiu^tit^mwmmm^^ i><r>x'h&. 

30 § fete, S ifflRiOfc. i Off V^l?«*^LT® 
Jft-e* 4S«^#t4^^ffl^ffitt^-4 t>£OT$> 
4. 

[0013] 

[aH*»*-r4<:*«^a] it««i<7)j6BHtffi*>4 

^SWWHKi. MI SFETS:fflV^T<fJS§n4FRA 

Mtets^Ts ^ftmmmim<r>m%*mmtm 
<om&tz>i>c?>x'h$>. 

[ooi4] m&2<Mmzttbi*mi*&m±. m 

i co^iift^gteiot- , ^mwwmc; i o^«$ 

40 tifc H l^f y 4 fcttV-^aWJ-fc:tjaW-4i5Btm4 { il 
4fctt«»>fe*4Ci:*ajetfefc<0T*4. 

[0015] m&3nwmz&to**mto&Kt. m 

^J51<0#»«c^«tefcV^T, ^NI**m±fc:»lSS*l. 

4. 

[0016] ftjti4^li:fll^mSKl n 
3 nStHm^iR 4 fcttrvl^ 5-^AfJ>4^h^ 
*t5&t4t>cOT*>4. 
50 [0017] m%m 5 C0&BJ§tera;b4 WfcHfite, S 
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0i»ja*fflv^iNW«MI|5|»fctjv^, 

[ooi8] mmecowmz^hh^mwmmit. # 
mmmiz&^x . en <o-«** wi^a*)*? 

[0019] H*J!70^aH^hl»^*JIS<i. If 
5R«l-60¥«^ac7)*S*Sli5rS iCKiOUWE 10 

[00201 !l$g8<0ft!y!£flfo*¥tt*OTti:. nt 

miftS i Ct LTA*-a B B«JSWS i C*fflvvtfctf) 

[0021] m$m9commbz>*mmimte. m 

mi. 2. 5, 60Jft!M^a^WiS*BN**: 

-re y Ht: i !)«t & t cot* 6 . 

[0022] msbi ooftwizm mtmm&mii. 

mm l, 2, 5, 6<D¥«fl«W^«Meflt$YB86 
{Ci')«lSt-St<?).-Cft5. , 20 

[0023] mm 1 1 <r&wm-bh¥mmm.\t. 

mm 1 - 6 o¥gtt;£B<7>¥i£ttgB Sr N b 

-f LfcSrTiOs *fcttfl?£*IMfca» 

^ R*a*-S«5X« U: S r T i 03 - » fc J: 9 1 

[0024] mm 1 2 tf5HBHfcffi^& 

*m&m&±izRwztiKmmm?frbmf$.ztih¥m 

^•Srif^l~4 s 7—1 ia«^"ffi*»l?Uc|B««) 
¥»*il!»=J:'}flWE-f*t><0-C**. ■ 30 
[00 25] 

im) z<vm<7)mi&zitz®b&¥&tm.&i±, * 
mum twm-im o&i? z*mmm jbv . * 

[0026] ^<of^c6i»^2(cflib6iNra«iB 

<v£d%^fo®mzi>tti&X'%&£oftmi-&. 40 

[0027] £c^Hjjc0iM^3fc$fcl>^ftJtB 
[0028] <I^f£Hjjcoff^4Cf&b6##{^a 
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[0029] i«?ffi8<oiiw»H5 tzm>i*m&a. 

it. SOI ^(O^fMlt^ttiHbtt^A^^NWW 
[0030] ^(7>3»ff|*JB6 tto^»#^^a 

[0031] ^t7)igBj«is^7(c^i. i i i ^^a 
it. mm i - 6 <n*mw.&wcr>^&mzmw.im<n 

Xiiro-fe^TPZTtSttJBJfiL-Ct. *IHiWL Sit 

tt<<. wnt«a«-sj:3ffjB-r«. mz. 
<mim>t>xm< u^^&vwc, 
o*bbw»ww* u < . f- * > */m<o»Mn? 

[0032] ^O^co||^8(^^)|,^^a 

»«3i70S i C t LX±n&m.<7)S i Cfcjflu 
£?)T\ HRWfrS i C £-9 

it. mmcimcomfcmzcrwrFtftkt^xo. -m 
wt&mtthxwmth. ±tz. mmiz^x-h 

mmTtf±tiz< < , -mmmm-th x o#mt 

Hfc. i«SBMKiM4?5 feCtt«>T*< L*»»jftS*L 

[0033] znm&Mtt9£ttb*mti&at 

it. mmi. 2. 5. 6<?>?mfmwcr>¥mfamzM 
mt&n&ttKtmwttmxh « b n t tzit ^ y 

KfcfflVtfS«0"C\ *0±t»il7 , D-b^TPZT*t» 

jBwtswai&oftTjKt tiz<<. mzz mm & x 
•t. 

[0034] zomiomm 1 o 

it.mmi. 2.5. 6cr^m^mcn^m^mzm 

*(o±izm&ro-txx'PZT%temfiLixi>. 
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mftt&xowmh. ttz. mmzzMx-hitz 
[0035] zomwcomxm i i Kflw>4¥»*iSB 

lis W^i~6fOifi#^Sco4 i ^#S5(c:iWg?^tt^ 

w L?t s r t i o 3 ifcm\&mMtfrbmw t -&x 

S5-LJt S r T i 0 3 -, JMUfcOt', -5-(^)±(Ca?a7*D 
•b^fPZTtf*»«LTt. SffifflHtU «BISfl:*<0 

«,flB*ie*i-sj:3#ffl-t*. set. ssasfljitu 

[0036] iOJMHtolWW l 2£{M)6¥*ft&B 

AMSrfflV^tTJTs SRAM-^DRAMtlfSjfcSil&ii 

Srlg-t. *>fc, 7-1 KWYffifrlJJ! 

fcie«£cO¥^ftgBT-*l) F RAMirffl^TV^cOT. 

[0037] 

6^ft^B«gIg|STffillT"&l>. *HM(?i)T-{i3g 

114 Si MR. 2IH»»ftttiNKMrc, ZZ\T 
liSiCtTfti. 3t4PZT*)J:-3*!Hl»flflL 4 

(4Al££jgL 5tty-X«(«L 6l4KWy«HL 7 

liA i smmx'hh, nctewtiatfwiifcKsw*. 

(a) tDidtCS iSRl _tfcS i CK2fc*«D±fcSI 

sws»ii3*«Bw-4. s i cm2\±mm. s i h* 

•"K^HBODJ^fctfXfcffltV $RCVDfcJ;")j&j£-r 
6 . 5£iJf«ttjB? 3 ttflaWT* Lfc P Z TOJ: olzcv 
DjrejBifctS. at: (b) 5$IS*frB!3± 

3 fc: A l^AHNSx^f-v^u 

■ ^--y^uta. =7vttmm (nf 3 > ^x^^ 

fflWC S i C 2 i: aSPtftffi 3 * r?X7X -y f - y ^ 

U Sm«tH«£.x-*fflK*jfc*&. fttt£ ( c ) <n 

JrSK, -f:*y&AtJ:9. V-*««5&tfFM>' 
H*6. Al££BB7*£JBlftU SICfcJflvxfcF 



[ 0 0 3 8 ] ±ffiHStfi»CttS i *K±fcS i C 

tfljitfs CREE Reseach Inc.<06H- 
SiC£ffli\ *<0±fcPZT<oJ:3fc3l»«MIl*JB 

fetfCVDffitiHJgiSiiito-CWPSr^. 
[0039] %tt«f 2 . KT. »B K 7 . 8^0^ 
«-^E»W«:iiKW« . fSMfll OS i CflUBfrfc. ffl 
£I4\ App 1 . Phys. Lett. No. 60 
10 p. 1 70 3 ( 1 99 2) fcSa**lT^6J:3*. * 
/*^-/l^7y (S i CH3H3) #X£fflV\ S 

si c^j&»-cta»*a»cA6i06riis i cm^jb 
«*• « i fc a*?i* h . -f-waRW) wnsii « usstaj i 

[0040] mm . lt*JBK 9W%0BcO- 

S ilSiCKr Fl/~ ($!248nm) fcfflvtf: 
U— fTTV-S/a Affile J: 0 B N£xe**i^;W& 

20 ztismwwmxmii. mtmi tmmx\ 

[004 1] IDISM4 . JSTF, 9<0»fl«S) 
«0*»WSI»!W-4 . Wkm 1 CO S i C^tOf^fc 0 
t, s iMK±fc:cH4#**C2 Hi«ko«*i^« 

^Txifflv ^ v>f ^ o jftc VDSi Jt{dJfe7 

l@<4s *Sfifiajl fcRiarc, x-yf-y^m:^ -vty 
30 [OO4 2]SOfc0!5 

MfflKDS i CjRR0>ffcbDfc, SiS«JbfcY-B^ 

*. *fua»<omtiiBi, »5fi^jitisi^t\ x-yf- 

y Beeffl^X -y^-y/fflO^XtrM^ixff J: 

-mmwm-i . uss^j 1 <& s i c««<oft*> o 

SiiM:Sr-Ti (-O) 4ftliSr-Ti - 
40 -Nb (-0) 2ri?-y-yh(cfflv\ K^Stffl^TK 
JsEttXA-.y^s-^f\,K f-^ylfc^hnv^AjRoiRt 

x -y +yywz-f? y mx h o yf>i,^^*xiffl 
[0044] nsiM7. jar, iMi, 2, 7-1 1 

fgB^fcil. F RAM^fe^fc^NWttatOBfffiEaT* 
4. HlctJV^. 1 1I4S i«« s 1 2{4tl^aAS i 

02. 1 3m®im*mftx\ i3a.av-xmm. 

50 13bliFMyHWC&ft. 1 4{4^xtf PZTC0J: 
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3£3SSHftk 15tt£8ftSi. l6tiSi0 2 , 1 

7 immune u &m±a glass, 1 8 irrmmx-$> 

«1 1 BC&iHt, X><? S i o 2 1 2 

t- s i c . b n , ?A\*iv Ym<rmmv&?m^ 1 3 
1 intonti&t&mik 1 4«»«, Mtnflif^Nwic 
t&As i 1 5. s io»i 6, mmmi7Z*ti? 10 

*l^-y^CVDi£fcJ:'J8WIUTFRAMt»jS1- 

o£ X / n- v £ Jfirt 1 1 1) P V D m*? fx ^ tn'cM 
(Cu (C11H19O2) a) , h'X^V? 
Jlj-nT-tf-Jl-T-khi-bm (Cu (CsHFeOz) 2) 
#*£fl!vvfcC u IHIgffiC VD&A g F A 
gEKfflcvDffifciDiftfrtS. #HJWt'<±7-x 
ffittl 3a*KM 3bfc««Cu4fcliAg 

(f, SHb't-T-^A (RuOi) cOj^&flfcjSin^m 20 
ttKS*N/CKIILTfcJ:v\ 

[004 5] mmw8. ut. m%mi. 3, 4, 7. 

8 <o»Wo-HitWKo v >t a . 0 2 ■fwofltt tf 

A»tt5v^T«»fl:ttiNi* 1 3 fcasnttt 1 4 . ati 

«mm*&to 1 3 1 ftftttflc 1 4 . E* 1 7 fcjflv ws, 

*6«?K»DiwsR£«fc--s3 nii 

I?lj2tefcvvc. 0. 4 3 5 9 6 nmCO^^gc^^tf l> 

^V^tsSmtLT, W*tf N JffFjgRtfO. 4 03 30 
6nm (aft. cfftJiO. 4 146nm) T&SPZT 
S4t.lll7tLtAg*iBjttW 
A g**<Of6 : Fj@&0 . 4 0 86nmK-C*i«fJt 

flraMBflfSffd. ttc. i»i7kUAit«a 

"t s A 1 #5fcc7)1§^;£$0. 4050nmtt 

£ 6tf»ti6< 3:6 J: -5 fdHflWS . 
[0046] &t0|9. HTs a*JSK 3, 4, 11 

WIHfctt^*13fcLT. SrTiOsfcfflt* 40 
S. SrTiOsl±X''!-}r^«»r*IRtNbS±BH 

SrMW Loo, #*cof§?5£&0 . 3 9 nmELtTfro 
T$ & 3 WM*f 4 . 0±<?>mM8 , 
9c7)J; ptc^^Ifcfi, PZTSfflWflefcfflUS*^ 
MUM*. WiWttt^*. BIBf*Wa0. 3 9- 
0. 4 4 n mT-irttUf J: ^. 
[0047] _bi5SeSS^J8. 9Ki>^Tli, HIMttt^ 



^^¥7-24 54 0 9 

1 0 

[0048] m&mi o. «Ts m$m. 7-1 i*> 

Z (DfttylZ X h S O I gffiOfiBI £^ Lfc t, cot-* « . 

@£4dwc, i3iiwiwkttjmi*. i9(4^ga«T' 
mi-6izmZhfz*&x\ Sic, bn, r-f-^ey 

[0049] HSfeffll 1 . OT, M3<JS5 , 7- 1 1 (?) 
«»0JWaiatfflfc-3 HTlSffl V vcRBM" h . 134 
ii, Htl!Ml0T»j«LfcSOI»R^H2-WSS*ift 

FRAMfcjSfflLJtffHT-fc!.. HfcrfcUT, 20UH2 

s i 02<r>-$Mzm%-?&mmmmT, 
zzx-its i o 2 tj>i». iwiafcs wmflt*m# 
£m^xsoimz.zmfiii-&t. ^«mm^mm 
mm.<^cr>®mx'*h. 

[0050] mm\ 2. hit. mm^i ioswb 

SI]SfiCTl~6T'ffM§iiSJ;-3^FRAM5rfflv^. H 
*##M*^^^H^S®£0ff $ £ 3 nmHTCWa 

[005 l]HJfi«aji 3. OT, »*JSi-~4, 7-1 

ii. *miz±&mBfcmLk£FRAM$:mmm??> 

*. 2 1 J4DRAM, 22<4FRAMX\ 

^MCT 1 — 6 , 1 0-1 lfcft-jtjBJWi. 23J43 
7Af3-y, 24liD>>f3-^i. 

L, DRAM, FRAM?:-?-ix-rft.^--yrt LTffML 

[ 0 0 5 2 ] M&mmX'lt®5<?>£ o ^ m. 

4rfMBaB"P*-5Tt>. H7<OJ:3'5r*+l{'C*oTt>J: 
V\ 06, 7ttJV»T2 5(±DRAM-9-^TU^f 
tFRAM, 2 6(iA^5-f y-CAS. 
[0053] 
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tf % M 1 SFETS-^Tffij^fl&FRAMtCiJ^ 

**lfe<OfflPI$ 

tt4*«fvC I >6<7)T\ ¥*flKOWi«4l:$l2* £ t *«r 
[ 0 0. 5 4 ] J2Lt<0j: -3 K. W^JS 2 tf>*$llc Jfttf. 

[00 55] JJUKOJ: ? fc, , 40JHB(c 

[00 56] ELt<0 J: 3 1. WSfl 5 OWHfc ijfttf , . 
[00 57] tUKOi ■} fc. M«JS6^>JWB(C J:#itT. 

[00 58] fiLt*5«fc St. 1**317 .8,11 OSgHjj 

t J: nif . mm i ~ 6 n^mma.<o^mmm 1 1 

X. S i Cjfe^(iji^rn a a «jtcOS iC. Nb£±jS(»fc 

■f4TH»**irU:S rT i OsifcUftMUMt** 
fe»«*«-aia»L)ts rT i 03-«fcJ: OHIrtU:*) 

izmmtz>zttfx'%. s^t, **ifefl5iHB«ftt3&«* 

& . 4 fc . *efi*-^tt^#ffl^<0g*lfc SOU 

[00 59] JjLhO J: d t , ife&99 . 1 0 ©SWHfc i 
2: IT. BN. ^^vH4fcttYB»efc:J:»)»J«L 

tz<nx\ p z t«o i 0 %&trJz<mcr>immz 



<7) ttlH 3 F7-2 4 54 0 9 

1 2 

immmt&zbtfx'Z. ^tv&Rnwmit* 

[0060] fcLbDi o t. H«fl7-9<05HHfcJ:ii 
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